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Standardization of Kinds of Ingredient in Chinese Cabbage Kimchi
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Abstract

Kinds of ingredient of chinese cabbage kimchi were standardized by the sensory evaluation, chemical properties,
and functional properties of antimutagenic effect and inhibitory effect on the growth of AGS human gastric
adenocarcinoma cells. The kinds of ingredient in control kimchi from the previous study, but Gueun salt instead
of Chunil salt, exhibited better overall acceptability and less moldy smell and moldy flavor than any other kinds
of ingredient added chinese cabbage kimchi in the taste. The kimchi showed chemical properties of properly
fermented kimchi, pH 4.3 and acidity 0.72% and also contained 1.6 g% reducing sugar and 2.2:< 10° CFU/mL
Leuconostoc sp. The juice of standardized kimchi with the above kinds of ingredient showed not only high
antimutagenicity (74%) against aflatoxin B, in Salmonella typhimurium TA100 but also strong inhibitory effect
(60%) on the growth of AGS human gastric adenocarcinoma cells in SRB assay. From the taste, chemical and
functional properties, the standardized kinds of ingredient were Youngyang taeyangcho red pepper powder,

anchovy juice, Gueun salt, Garak sin 1 ho chinese cabbage.
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Fig. 1. QDA profile of different kinds of ingredient added
chinese cabbage kimchi™" (fermentation: 15°C for 4 days).
“The ratio of ingredients and fermentation method are
shown in methods and materials. Sensory characteristics
rated on 9-point scale; 1-extremely good, 9-extremely bad
in subjective evaluations (appearance, overall smell, overall
flavor, overall chewness and overall acceptability), and 1-
extremely strong, 9-extremely weak in objective evaluations
(sour smell, moldy smell, green smell, sour flavor, moldy
flavor, green flavor and hardness)
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Table 1. Reducing sugar content (RS), acidity, pH and Leuconostoc sp. counts in different kinds of ingredient added

chinese cabbage kimchi" (fermentation: 15°C for 4 days)
. - Leuconostoc sp.
Ingredients RS (g%) Acidity (%) pH (x 10° CFU/mL)
Control kimchi® 13 0.78 43 29
Red pepper Control RPP (Youngyang Taeyangcho) 13 0.78 4.3 2.9
powder (RPP) Youngyang Nonghyup RPP 1.5 0.76 4.3 0.4
Andong Nonghyup RPP 1.6 0.76 43 27
Changyoung Nonghyup RPP 1.7 0.76 43 1.3
Control pickled juice (Anchovy) 1.3 0.78 4.3 29
Pickled juice Pickled shrimp 1.3 0.76 43 1.6
Salt water 1.2 0.76 4.3 1.3
Control salt (Chunil) 1.3 0.78 4.3 29
Salt Purified salt 1.6 0.73 43 2.8
Gueun salt 1.6 0.72 4.3 2.2
Control CC (Garak sin 1 ho) 13 0.78 43 29
Chinese Chungbang CC 0.9 0.76 4.4 1.7
cabbage (CC) Spring CC 1.7 0.71 4.4 4.7
Organically cultivated CC 1.7 0.79 4.5 2.3

"The ratio of ingredient and preparation method are shown in materials and method.
“The kinds of ingredient in control kimchi are youngyang taeyangcho red pepper powder, anchovy juice, chunil salt, garak sin 1

ho chinese cabbage.
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Table 2. Antimutagenic effect against aflatoxin B, (AFB,, 0.2 pg/plate) in Salmonella typhimurium TA100 of different
kinds of ingredient added chinese cabbage kimchi" juice (200 L)

Treatment Revertants/plate Inhibition rate (%)

Spontaneous 126+ 16

Control (AFB,) 842+49
Control kimchi® 36915 66
Control RPP (Youngyang Taeyangcho) 369115 66
Red pepper Youngyang Nonghyup RPP 3994-40 62
powder (RPP) Andong Nonghyup RPP 3584-36 68
Changyoung Nonghyup RPP 369+ 15 66
Pickled Control pickled juice (Anchovy) 369+15 §6
juice Pickled shrimp 410+28 60
Salt water 355434 68
Control salt (Chunil) 369+15 66
Salt Purified salt 403+ 74 61
Gueun salt 313+53 74
Control CC (Garak sin 1 ho) 369+ 15 66
Chinese Chungbang CC 394+ 17 63
cabbage (CC) Spring CC 377420 65
Organically cultivated CC 357420 68

"The ratio of ingredients and fermentation method are shown in materials and method.
?The kinds of ingredient in control kimchi are same as shown in footnote of Table 1.
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Table 3. Inhibitory effect of different kinds of ingredient added chinese cabbage kimchi® juice on the growth of AGS
human gastric adenocarcinoma cells in sulforhodamine B(SRB) assay

Treatment

ODsyo

10 pL

20 pL

Control

0.4791.0.032

0.4794+0.032

Control kimchi®

0.251+0.049 (48)”

0.207+0.030 (57)

Control RPP (Youngyang Taeyangcho)

Youngyang Nonghyup RPP
Andong Nonghyup RPP
Changyoung Nonghyup RPP

Red pepper powder (RPP)

0.251+0.049 (48)
0.262+0.061 (45)
0.2560.061 (47)
0.280+0.013 (41)

0.207+0.030 (57)
0.226+0.089 (53)
0.204+0.059 (57)
0.234+0.065 (51)

Control pickled juice (Anchovy)

0.251+0.049 (48)
0.218+0.175 (54)
0.265+0.046_(45)

0.207+0.030 (57)
0.235+0.064 (51)
0.241+0.079 (50)

Pickled juice Pickled shrimp

Salt water

Control salt (Chunil)
Sait Purified salt

Gueun salt

0.251+0.049 (48)
0.390£0.067 (19)
0.247+0.078 (48)

0.207+0.030 (57)
0.245+0.079 (49)
0.190+0.104 (60)

Control CC (Garak sin 1 ho)
Chungbang CC

Spring CC

Organically cultivated CC

Chinese cabbage (CC)

0.251+0.049 (48)
0.265-£0.043 (45)
0.340-+0.098 (29)
0.254+0.021 (47)

0.207+0.030 (57)
0.261+0.019 (45)
0.248+0.064 (48)
0.162+0.075 (66)

"The ratio of ingredients and fermentation method are shown in materials and method.
PThe kinds of ingredient in control kimchi are same as shown in footnote of Table 1.
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Fig. 2. QDA profile of cutting & blending chinese cabbage
kimchi (CB kimchi) and noncutting & blending chinese
kimchi (NCB kimchi)® (Fermentation; 15°C, pH 43, CB
kimchi; 4 days, NCB kimchi; 5 days). "The ratio of in-
gredients and fermentation method are shown in methods
and materials. Sensory characteristics rated on 9-point scale;
1-extremely good, 9-extremely bad in subjective evaluations
(appearance, overall smell, overall flavor, overall chewness
and overall acceptability), and 1-extremely strong, 9-extre-
mely weak in objective evaluations (sour smell, moldy smell,
green smell, sour flavor, moldy flavor, green flavor and
hardness)

Table 4. The comparison of Leuconostoc sp. counts with
cutting & blending chinese cabbage kimchi (CB kimchi)
and noncutting & blending chinese cabbage kimchi NCB
kimchi)® (Fermentaion; 15°C, pH 43, CB kimchi; 4
days, NCB kimchi; 5 days)

Chinese cabbage kimchi Leuconostoc sp. (x 10° CFU/mL)

CB kimchi 2.5
NCB kimchi 2.2

"The ratio of ingredient and preparation method are shown
in materials and method.
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Table 5. The comparison of inhibitory effect on the
growth of AGS human gastric adenocarcinoma cells
with cutting & blending chinese cabbage kimchi (CB
kimchi) and noncutting & blending chinese cabbage
kimchi (NCB kimchi)" (Fermentaion; 15°C, pH 4.3, CB
kimchi; 4 days, NCB kimchi; 5 days)

ODsyo
Treatment
10 pL 20 pL
Control 0.684+0.044 0.684-+0.044
CB kimchi 0.349:+0.009 (49.0)° 0.267+0.019 (60.7)
NCB kimchi 0.353+0.079 (48.4) 0.282+40.010 (58.8)

"The ratio of ingredient and preparation method are shown
in materials and method.
* Inhibition rate (%) =

0D, control - 0D of sample
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